In the choice between health and money, health comes first: an analysis of happiness among rural Chilean elderly Entre la salud y el dinero, la salud es lo primero: análisis con ancianos chilenos que viven en áreas rurales
Introduction
Why are economists interested in studying happiness? One important reason is that studies on happiness help to better analyze the net impact of economic policy 1 . In this sense, the design of public policy must be the result of the cause and effect logic so that the design of the intervention acts on the variables, or causes, that are affecting happiness. Why study happiness among elderly adults? Because globally the trend towards increasingly aging populations is irreversible, and in Chile an increased intensity and speed of change of the demographic profile has been observed for at least three decades. In fact it is expected that by 2050 more than a quarter of the Chilean population will be over 65 years of age. This phenomenon is leading to the modification of conventional ways of looking at seniors and reassessing how to confront this process in terms of the design and implementation of public policies and social intervention programs. As the population rapidly ages and life expectancy increases, the focus lies on finding ways to improve seniors' quality of life. People do not merely wish to survive, but live productively and happily despite the limitations of any chronic age-related conditions 2 . It is therefore important to implement public policies so that older adults can contribute to the social fabric, be happier and achieve greater life satisfaction. Happiness and life satisfaction are subjective measurements of subjective well-being. The concepts of life satisfaction and happiness are interrelated but are not exactly the same 3 ; the former is seen more as the outcome of an evaluation process, while the latter as an outcome of positive experiences 4, 5 . Happiness can be beneficial in numerous ways; it has positive implications for society as well as individuals, suggesting that the promotion of happiness is a wise investment in social and public health 6 . The literature reports various studies that have used the Subjective Happiness Scale 7 to measure subjective happiness 2, 8, 9, 10 . Some recent studies relate to older adults. For example, Angner et al. 9 reported a mean happiness score of 5.67 (SD = 1.36) on a 7-point scale based on a sample of 383 older adults, patients in a primary care medical center in Alabama, United States. In a large and representative sample of the Hong Kong population, Nan et al. 2 obtained a mean happiness score of 5.09 (SD = 1.18) on a 7-point scale for the 65+ age group. There is widespread international evidence of seniors' happiness using other measurement scales 11, 12, 13, 14, 15, 16, 17, 18 .
Some studies show that happy individuals are successful across multiple life domains including marriage, friendship, income, work performance, and health 10, 19 , and more specifically several authors have established a relationship between happiness and income 12, 20 , education 21, 22 , family and friends 23, 24 , marital status 13, 14, 20 , number of children 11, 14 , perceived physical and mental health 10, 25, 26 , and capital and social support 13 .
Hsieh 12 examined the relationship between money and happiness across age groups of American adults and concluded that income has a significant positive association with happiness among young and middle-age adults; however, this was not the case for older adults. For China's elderly population Chyi & Mao 11 found that living with their children has a negative effect on the elderlies' reported level of happiness, but living with grandchildren has a positive effect on happiness. Selim 14 investigated life satisfaction and happiness in Turkey, and some of the results are similar to typical findings in happiness and life satisfaction studies, such as a negative age effect, positive influences of income and health, and a negative effect of unemployment. Additionally, married people are found to have the highest degree of happiness and the effect of the number of children on happiness has been shown to be negative. Education has an insignificant effect on happiness at all levels and, what is more, being male has a significantly negative direct effect on happiness and life satisfaction.
Based on data provided by 180 seniors living in West Virginia, a rural state in Northern Appalachia (United States), Patrick et al. 27 suggested that only emotional support from family and emotional support from friends emerged as significant. According to the authors, age, gender, marital status and education were not significant when explaining the level of well-being. For a sample size of 1,533 Chinese older adults, Chyi & Mao 11 found that, in contrast to living with a grandchild, living with one's child has a negative effect on happiness. With a sample size of 282 participants, of which the average age at the time of interview was 61 years (range: 49-99), Angner et al. 9 concluded that health is one of the most influential predictors of happiness, and that the association between health and happiness depends greatly on the manner in which health status is measured, and that the degree to which disease disrupts daily functioning is inversely associated with happiness. Gray et al. 3 examined the level of happiness of the Thai elderly population and its relationship to various external and internal factors. According to multiple regression analyses, external factors including economic hardship (such as debt-paying ability), living arrangements (such as living alone), (very good) functional ability, perceived social environment, and consumerism (measured as a number of household possessions) significantly influence the level of happiness. The strongest predictor of happiness is, however, the internal factor -that is, a feeling of relative poverty compared to one's neighbors. The authors found that age and gender were not statistically significant.
Based on a household survey in rural areas of the four provinces of Pakistan, Shams 15 found that happiness is significantly affected by gender (women are less likely to be happy), years of education, number of children living in the household, household income, health index, employment status and regional background of the household. Shams' results seem to support the idea of an inverted U-shaped relationship between age and happiness with a theoretical turning point of 65.5 years of age 15 . Portela & Neira 13 analyzed the determinants of happiness in Spain with special attention to the social capital measured in three dimensions: trust, networks and social norms. The likelihood of being happy is greater if the person is married, in good or very good health, with an acceptable or high subjective income level, and with higher education, regardless of the person's gender. Theurer & Wister 16 found positive and robust associations with social capital and the two measures of wellbeing (i.e. happiness and life satisfaction) among older Canadians.
Food consumption contributes to hedonic well-being. According to Bisogni et al. 28 choosing food is a process that involves psychological, social, cultural, economic, and biological factors. Hausman 29 has proposed a duality for understanding food consumption: food as both a utilitarian product for support of the body and as a hedonic product for support and social construction of the soul. According to Kniazeva & Venkatesh 30 food is prepared with the expectation of being shared and enjoyed in the company of family or friends. Hargreaves et al. 31 highlights the emotional dimension of food associated with celebrations and social interaction. Other investigations have also demonstrated that eating is an important source of happiness 32, 33, 34 . Schnettler et al. 35 concluded that satisfaction with food is associated with hedonic reasons linked to enjoyment and to the symbolic association of certain foods with the collective enjoyment of social occasions rather than nutrition or health.
According to results from previous studies, we expected to confirm the relationship between older adults' happiness and health-related variables 3, 9, 10, 13, 14, 15, 20, 34 . In addition, considering the relationship between social interaction and food 31 , and happiness and food 32, 33 , this study intends to demonstrate that the level of satisfaction with food-related life and having company during meals are related to happiness. Given that social policy needs objective indicators 36 we expect to provide perceived indicators for policy makers to improve their perceptions and understanding of the lives of Chilean seniors. In this research the relationship between happiness and individual sociodemographic, health-related and food-related variables was explored using a cross-sectional survey of 389 Chilean rural older adults. Four research questions were addressed: 1. How is the relationship between expenditure on food consumption and happiness by gender? 2. Which individual sociodemographic variables explain happiness among elderly, rural Chileans? 3. What are the health-related variables that contribute significantly to explaining happiness? 4. What are the food-related variables that contribute significantly to explaining happiness?
Data and methods

Design, sampling and participants
A stratified random sampling was conducted with proportional affixation comprised of 389 older adults (age range: 60-90) from 30 communes of the Maule Region of central Chile. The inclusion criterion was to be registered in a Seniors' Center and living in rural areas. This is justified because 33% of the population of the Maule Region is rural, making it Chile's most rural region. The sample included both male and female participants. Work was done on the complete sample because Lobos et al. 10 studied the gender differences and happiness in Chilean rural older adults. Finally, the sample included seniors belonging to different socioeconomic levels. The expected maximum absolute error level of the questionnaire results was ±5% for a confidence level of 95% and maximum variance. The participants did not receive any incentive to participate in this study.
Procedure
The Ethics Committee of the Universidad de Talca approved the study protocol. Participants were recruited through Seniors' Centers to answer the questionnaire either in the Center or in their residence. The participants signed informed consent statements before responding. The consent statements explained the strictly confidential treatment of the information obtained. The questionnaire was personally administered by trained interviewers in May 2013 and January 2104. Application of the questionnaire lasted 20-25 minutes.
Measures
The questionnaire applied included the following scales:
Subjective Happiness Scale (SHS): developed by Lyubomirsky & Lepper 7 , this consists of four items that must be answered on a Likert scale of 1-7 points. Scores are totaled for the four items, and range from 4 to 28. The scale is calculated based on the average score of all items, where higher scores reflect greater happiness. This study used the Spanish version of the SHS, which has previously shown good levels of internal consistency in studies with Chilean population 10, 18, 23 . In this study, the SHS presented good internal consistency (Cronbach's α of 0.74). Applying the technique proposed by Vera-Villarroel et al. 37 , the happiness variable was converted into an ordinal trinomial variable, grouping cases with scores below the 25th percentile and cases above the 75th percentile. Cases with scores below 4.75 (25th percentile) were classified as 1 (not happy), cases with average scores above 6 (75th percentile) were classified as 2 (happy) and cases with average scores between both percentiles were classified as 3 (very happy). Thus, happiness was used as an independent variable in the estimations.
Satisfaction with Food-related Life Scale (SWFL): as proposed and tested by Grunert et al. 38 , this consists of five items grouped into a single dimension. Respondents must indicate their degree of agreement with the statements using a 6-point Likert scale (1: strongly disagree, 6: strongly agree). This scale has shown good internal consistency (Cronbach's α between 0.79 and 0.88) in studies conducted in European countries 38 and Chile 35, 39 . In the present study, Cronbach's α was 0.85.
Health-Related Quality of Life Index (HRQoL): as developed by Hennessy et al. 40 , this consists of four items that explore the self-perception of health, recent physical health, recent mental health, and recent limitations on activity. Toet et al. 41 validated the Dutch version of the HQRoL reporting good reliability (Cronbach's α of three of the four items was 0.77). This study used the Spanish-language version, which showed good internal consistency (Cronbach's α of 0.78) in a previous study in Chile 42 . In the present study, Cronbach's α of three (items measuring recent physical health, recent mental health, and recent limitations on activity) of the four items was 0.86.
Index of Independence in Activities of Daily Living (known as the Katz ADL): as developed by Katz et al. 43 , this assesses six basic functions. The participants were asked to rate their ability to perform these basic functions on a six-item scale, a four-point Likert-type from 1 to 4. A cumulative score for each respondent was obtained by totaling the scores of the six items. The functional limitation score ranged from 6 to 24, with a higher score indicating fewer functional limitations. In the present study, Cronbach's α was 0.91.
The "satisfaction with economic situation" (SWES) was used as a proxy for income. The interviewee had to rate their satisfaction with their economic situation scoring from 1 to 6. SWES was recoded as 1 (dissatisfied), 2 (slightly satisfied), 3 (somewhat satisfied) and 4 (extremely satisfied). To assess the socioeconomic level, this study adopted the criterion proposed by Adimark 44 .
Other measures included were age (years), gender, living circumstances, number of children living at home, education attainment in eight levels, and quantity of domestic household goods (QGoods). Food household expenditure and per capita food expenditure of an individual in a household, which divides household expenditure by the size of the household 12, 45 were also considered. Questions regarding the frequency with which the respondent eats accompanied by other people in the household, as "frequency of dinner in company", were also included. The variables used in the analysis are itemized with their respective categories in Table 1 .
The models
Logistic ordinal regression models were estimated. The dependent variable is level of happiness (1 = not happy, 2 = happy, 3 = very happy), which is discrete. The independent variables include the components of happiness. In the first step (Model 1), sociodemographic variables included: SWES, age, gender, living circumstances, living with or without children, level of education, QGoods, and socioeconomic level. In the second step (Model 2), the health-related variables were added to the model, and in the final step (Model 3), the food-related variables were added. In these regression models the parameters were estimated by the maximum likelihood method, which is associated with random variable density functions. The construction process of the happiness model began with the equation 46 :
Where y * i is an unobservable variable, β j is a parameters vector, x i is an independent variables vector, ε i is an independent and identically distributed error term. Thus, it is assumed that Table 1 Definitions and sample characteristics (elderly Chileans living in rural areas) (N = 389). 
The coefficient γ is called "limit parameter". The conditional probabilities of each observed value of y are obtained as:
Where Λ(.) represents the logistic distribution function. For j categories of response there were j equations which should be solved (j = 0,1,2, ...J) and therefore there were (J-1) "limit parameters". The joint estimation of β was carried out by maximizing the log-likelihood function and was implemented with SPSS 15.0 for Windows in Spanish (SPSS Inc., Chicago, USA). The likelihood ratio was used to measure the goodness of fit of the models. Table 1 shows the descriptive statistics of the sample respondents. Of all participants (N = 389) 37.4% were male and 61.8% were married or cohabiting (Table 1) . Elderly participants ranged between 60 and 90 years old with an average age of 71.4 years (SD = 6.5). The average number of children living at home was 0.5 (SD = 0.9). The mean (SD) happiness score was 5.3 (1.0). The distribution was negatively skewed with a median of 5.3. 124 participants were classified as "not happy", 144 as "happy" and 121 as "very happy". The mean SWFL score of all the participants was 24.6 (SD = 3.1). The Pearson correlation (r) between SHS and SWFL was 0.23 (p < 0.05). Of the entire sample, participants who had breakfast, lunch and dinner with their family on a daily basis predominated. Participants mainly have afternoon tea and dinner with their family on a daily basis. In terms of the number of days with health problems or limitations in the last 30 days, the average was 6.1 days (SD = 10.2). In terms of functionality (Katz ADL), the average was 17.3 days (SD = 2.1). As for the number of days with limitations in common activities during the past 30 days, the average was 2.8 days (SD = 7.2). 18.6% of the participants perceive their health as fair/poor, 34.6% as good and 38% as very good/excellent. Table 2 shows the mean of the monthly household food expenditure and the mean of the per capita monthly food expenditure by happiness and gender groups. Among the 389 participants who answered the expenditure question, the mean household food expenditure was 167.7 US dollars and the per capita household food expenditure was 73.9 US dollars. In this study we considered the household food expenditure as a proxy variable of household income for two reasons: first, because we do not have information on the household income for each respondent; second, because the lower income segments spend a higher percentage of their income on food consumption. However, no statistically significant differences were observed in the two measures of monthly food expenditure among the three defined happiness groups. No significant correlations between happiness and household food expenditure (r = 0.04, p > 0.1), happiness and per capita food expenditure (r = -0.01, p > 0.1) and happiness and socio-economic level (r = -0.06, p > 0.1) were observed. Therefore, this first approach indicates that food expenditure does not explain the level of happiness of the rural elderly. The results in Table 2 also suggest no statistically significant differences in the three considered levels of happiness between the levels of food expenditure for women and men. These results do not appear to be consistent with those obtained by Hsieh 12 in that people who claim a higher level of happiness have a higher level of household income.
Results
Prior to the results analysis, the correlation matrix of the explanatory variables was obtained, identifying different degrees of correlation, although, in general, almost all were weak. For example, no significant correlation between SWFL and Katz ADL (r = -0.03, p > 0.1), perceived health (r = -0.08, p > 0.1) and common activities (r = 0.01, p > 0.1) was observed. Further, no significant correlation between SWES and healthrelated indicators was observed. Only two significant correlations were observed: between SWFL and SWES (r = 0.22, p > 0.05) and between common activities and frequency of dinner in company (r = 0.18, p > 0.05). Therefore, one can conclude that there are no problems of collinearity between predictors.
The generated results of happiness of the ordered logit models are presented in Table 3 . Model 1 shows the results of the relationship between SWES and happiness after controlling for age and age-squared. The signs of the coefficients of the generated logit model show directly the Table 3 Estimated effects of satisfaction with economic situation and other variables on happiness. The same reasoning applies for those slightly and somewhat satisfied with their economic situation. The positive coefficient of the variable age shows a higher probability of being very happy as the person ages, but this probability has the form of an inverted U due to the statistical significance of the variable age-squared. Thus, there is a higher probability of being happy from the age of 73 years. However, at some point this probability should start to decrease. This means that happier older adults are more likely to be found among those most satisfied with their economic situation and those who are older (with a limit of 73 years). The fit of Model 2 was significant at the level p < 0.01 for the likelihood ratio χ 2 (68.35), which suggests a better fit than Model 1. Model 2 shows the results of the relationship between SWES and happiness after controlling for age, age-squared and health-related variables. The results of Model 2 showed that, after controlling for health-related variables (including Katz ADL, common activities and perceived health), the significant positive relationship between SWES and happiness remained. Thus, happier older adults are more likely to be found among those more satisfied with their economic situation, older (this time with a limit of 69 years), and in better health. Model 3 shows the results of the relationship between SWES and happiness after controlling for age, age-squared, healthrelated variables and food-related variables. The results of Model 3 show that after the inclusion of the food-related variables (including SWFL and frequency of dinner in company), the significant positive relationship between SWES and happiness also remained. That is, happier older adults are more likely to be found among those more satisfied with their economic situation, older (this time with a limit of 71 years), in better health, more satisfied with their food and those who have their last meal of the day in company, hopefully as often as possible. The fit of Model 3 was significant at the level p < 0.01 for the likelihood ratio χ 2 (104.68), which suggests a better fit than Models 1 and 2. The value of the likelihood ratio χ 2 increases when we compare Model 2 with Model 1 (Δχ 2 = 23.93) and Model 3 with Model 2 (Δχ 2 = 36.33). These values show the gain of the model at each step when the variables of each respective step are included. That is, each step reflects changes in likelihood when new variables are added. As the change in likelihood is statistically significant at each step, additional included variables are maintained in the model.
Discussion
Using data from a questionnaire applied to 389 seniors in the Maule Region, Chile, information to answer the research questions was obtained. Regarding the first question, no significant differences between the expenditure on food consumption and the reported different levels of happiness were observed. Moreover, the expenditure on food consumption and socioeconomic level were not related to happiness in the elderly. This contrasts with some authors 12, 14, 13, 15, 20 regarding the significant influence of household income on happiness. In this case the income or expenditure situation does not seem relevant. However, the satisfaction older adults obtain from food does, which may reflect the importance of food quality over quantity consumed. This result could also be influenced by the Comprehensive Positive Aging Policy for Chile and the "Choose Healthy Living" program, which invites the elderly to consume healthier foods as a way of aging in an active and healthy way. This means giving priority to quality over quantity of food and losing the relative importance of income or expense levels on food consumption.
The results of this study show that Chilean rural seniors in general declare themselves to be less happy than seniors in studies in Alabama 9 and Hong Kong 2 . One relevant factor to explain this discrepancy is the lower standard of living in Chile compared to the elderly in the United States and Hong Kong as considered in the studies by Angner et al. 9 and Nan et al. 2 . According to International Monetary Fund (IMF) figures for 2014, the average gross domestic product (GDP) per capita in these two countries is 2.8 times the GDP per capita in Chile, which imposes a hard budget constraint on high quality food consumption for elderly Chileans. The individual sociodemographic variables related with happiness are SWES and age. In line with the idea proposed by Shams 15 , the results of this study indicate that age is an important predictor of happiness among the rural elderly, but unlike Selim 14 , who posed a negative relationship, our results show that age has a positive influence. Consumerism, as reported by Gray et al. 3 , also has a strong influence on seniors' happiness in our model. This could be directly explained by the contribution to the subjective well-being of elderly of the service life associated with each of the goods available in the home, or because "real wealth" is part of the social capital of a person which contributes to happiness as suggested by Theurer & Wister 16 . Moreover, in line with what has already been reported by Gray et al. 3 , the consumerism of our rural elderly, measured as the number of goods in the home (QGoods), could be included in the relative feeling of not being poor in comparison to one's neighbors (67.3% reported having five or more goods in their home).
The hypothesis posed by Angner et al. 9 regarding the relationship between health and happiness is consistent with the results of this study. The impact of perceived health on happiness is consistent with that reported by several authors 19, 14, 13, 9, 15, 10, 25, 34 . Also, the rate of health limitations for common activities during the last 30 days may also help explain the happiness of elderly Chileans living in rural areas. Therefore, what matters is the general health perception, health limitations for common activities and daily functioning as a source of happiness. The consequence of this finding on public health policy for the elderly is that the emphasis should be on prevention, establishing policies to promote active and healthy aging and strengthening overall lifestyles that contribute to a healthier life for seniors.
The satisfaction with food-related life is an important predictor of happiness in Chilean rural older adults. In future studies, as suggested by Schnettler et al. 39 , this measure may serve as a useful dependent variable in analyzing how other objective indicators can have an impact on satisfaction with food-related life. Following Berenbaum 32 , Macht et al. 33 and Yiengprugsawan et al. 34 , our results confirm that eating is an important source of happiness. However, it is also very important to eat in the company of others, which reaffirms the contribution to the hedonic well-being of food consumption.
The number of children living at home was not an explanatory variable in our model; the results point in the opposite direction of the literature 11, 14, 15 . This result may be because in Chilean rural areas, where families live relatively close to one another, many families are related in differing degrees of kinship, and family groups also meet with a relatively high frequency to celebrate different life events such as weddings, christenings, birthdays and religious holidays. Therefore, seniors do not necessarily need to have children living at home to feel happier as they already frequently share moments with them. The level of education of rural older adults was not a significant variable in the model, which is consistent with the results of Patrick et al. 27 and Selim 14 . However, our results differ from those reported by other authors 13, 15, 21, 22 .
In contrast to the results of Selim 14 , Portela & Neira 13 and Yiengprugsawan et al. 20 , in this model marital status does not affect rural seniors' happiness, being consistent with the results of Patrick et al. 27 . Gender was not significant, which is in line with what was reported by Patrick et al. 27 , Gray et al. 3 , Portela & Neira 13 and Yiengprugsawan et al. 20 , but differs from what was reported by Selim 14 and Shams 15 , who concluded that gender is an important predictor of happiness.
These results for Chile are in agreement with the implementation of public policies to improve the access of health care for rural seniors, particularly those on a lower socioeconomic level. However, greater efforts are required when it comes to access to health care, for example incorporating all the pathologies linked to age-related physical health in public health programs and investing more state funding for the often expensive treatment associated with these diseases. As for functional activities, for rural older adults with severe functional impairment or moderate functional impairment, the probability of being very happy decreases compared to those who are independent. Our results are consistent with the growing social and personal relationships as a way for the elderly to remain integrated in society, thus avoiding feeling isolated and alone. Therefore, together with strengthening family relationships it may be useful to strengthen social assets such as seniors' centers, cultural centers and recreational spaces that facilitate the integration of the elderly into the community. Finally, following Sheldon & Lyubomirsky 6 , for society as a whole it seems to be very profitable to promote happiness due to its implications on social life and public health. Furthermore, our results confirm the importance of factors associated with health and food satisfaction as predictors of happiness even more than factors associated with money, such as food expenditure and socioeconomic status. Therefore, in the case of Chilean rural elderly, the saying "between health and money, health first!" seems to be true.
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